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(57)Abstract: 

PURPOSE: To manufacture a parts having an undercut 
formed to a prescribed hole diameter by a simple 
method without using a splitting die. 
CONSTITUTION: A blank for material 50a to be worked, 
positioned at the upper part from a tapered part 53 of 
the material 50a to be worked is upsetted by pressing 
with a sleeve punch 20. At the same time, the blank for 
material 50a to be worked, positioned in the vicinity of 
the tapered part 53 of the material 50a to be worked is 
ironing-worked with the shoulder part 12 of a die 10 and 
fuldged out and deformed. The blank for material 50a to 
be worked positioned in the vicinity of the tapered part 
53 flows till abutting on the outer wall of a mandrel 30 so 
as to be squeezed in the diameter direction toward the 
axis of the material 50a to be worked and the hole part 
52 in the material 50a to be worked has a gentle slope 
and reduced to the diameter d2. Since the blank for 
material 50a to be worked in the range shown with the 
L3 positioned to the lower part from the tapered part 53 
of the material 50a to be worked is extruded frontward, this blank is extruded forward as it is to 
form the undercut shaped blind hole 42 having depth L4 corresponding to the depth L3. 
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LfcMlfct 2 5 0 a 9Sf6fck¥'< 1 0 ©MSB 12©j| 
MMa tvVKWW3 0tf>gd2 i J: % $flpx# 

2 5 0 a«(0^iO!iJ07yy-*y 

t ) *PXmIlCffi<7)^3tM{-<t , 9ff^Lf^PX|t2 5 0 a 
(DWk t^lO CD«£j5 1 2 ©li^Sa tvyK 

3 0 ©Id 2 £{cJ:0ffiftfcfH»-f3 5. 
[0 0 3 4] $.tc, Z<D$g2£1&miZ&Z>k. JDX^IH 

Bt^JiSWx-^^ 2 5 3*Sl|^< r 30 

•*-5xg*g!i«-e#5ai**sfci. 

y J) I^i'S^Jfl'f l"?** *<7M ^v?^ 

i- 0 ^lUit^t^SWfci^-oW^^cfiii-^ 

@4 ( a ) icfjk-tx. o \^ mmm 300 <r>m& 

5 0 40 

[0035] m&m 30011 1 0 1 * v —zf'^s 

^•3 2 0ivyKWV3 0i:«>e>«J*$H, ^GO^iSS 
3 0 0©tfi{Cfi^nXW3 5 0 atf±y hSft-Cfc^K 
r<D^itS3 0 0<Df^ft}COV>TiaMi-'5o 04 (a) 
><C7F-f£ 0 t % ftt©«Jtajti <9figff$$tLfiMAPXM3 
5 0a 3 00i:t y hi" 5„ 

3 5 0 a (Dft 351 £-v ^ K WW 3 0 A1~3 i £ t 
»I»3 5 0 a W±gai?rX !J -y/>'yf 3 2 0 

!Cfc9Jfllffi-t-5. ^KOAPIIMi =9»X$t3 5 0 a«r 

— '<«J3 5 3 J; '0 ±*!c{4g-fSMXW 3 50 a©| 50 



#M¥8-9 0 140 

10 

t*#£&*il5. *fc^{C«amXfl-3 5 0 a ©f-^ 
35 3 5 3 ^■iatr^H-rS^JPXW 3 5 0 a 0*1W^ 

©T 1 -/"^ 3 5 3 ^-ifii^tt-r 5SJPX$t 3 5 0 a (7)* 
WifflmiM3 5 0 a <75#(C[p]o-Cg*-[6]}C^iASiX?) 

Itt3 5 0atti^Ki«^tid2 M£§g-f3 0 *fc 
IfcOniW 3 5 0 a (Dx-^gp 3 5 3 J: <0 T*}-(iff1"5 
L3 T*^-f-®ll»^JPXM3 5 0 a ©Sftmftt^f ft L 

L3 T-^-r^Hfi^w^^mi^JfffiStbT^^-^-y 
U#R©*a:fc4 2 tfc*> % r<oS^4 2©JSSttL3 ffi 

S(7)L4 (C^^o 2(D±gl5fi-7>-KWU3 OCDg 

d2 tPI&I^S^fi£^tt5RW<05v:4 3KiiiILT^ 
5 0 rc0j|7v:4 2©rtffi3 5 5HJ1E953 5 4frh±.jj~~ 
filo-C8K'4«#Kc.fc *>*SU ft 4 3 £3iiii-5Sft 

4 2©BBPlSStt1Id2 KJBritSft-CV**. r«rtl3 5 

5 0>jB£WI*ti. ¥4 1 OOflgBl 2©ffi8fl£a£*D 
Xii(7)^PX^3 5 0 a ©ft 3 5 lCOgdl {c£t"f-5^ 
vKWU30CDSd2 t^ibPS"6Ilg-t-fe5„ 

[0 0 3 6] 134 (b) t'^i-j; ^.y— zf^yf- 

3 2 0<Z)JPJES:Se>tiiftSaiPItt3 5 0 aCDx-^93 

3 5 3#iat^mi-5^jpx$t 3 5 0c ©sttt^pr^/j; 

R9*<fc**T?ftBE$:»«l1-3. ^©^, x-^35 3 
5 3#iS^ftJPXtt 3 5 0 c K)*ttS:*/hKI-abTJn 
ff*»T"f5. r*t^J:0±«ii»^— »y-^*3 5 3 

£»U 0 4 (c) \Z.fFrtWaiM ^ 5 0 c^UjSSil 

So 

[0 0 3 7] Mliillgt-iiSataofcf 3 
5 3^<SfeXg©fe#^©*&ICj;i9|^*L, S14 (d) 

fcjjM-SHmitt 3 5 0 d^ffM^itSo iPX^co^S-ftco 

®^4 3©gli > -vis KWU3 0©gd2 tB&Pgt/jC 
5fe*vyKWU3 0tc±9$iJ^lBr|gT*fe5o 

[0 0 3 8] 97^-*? h^©fift4 2CO±g|5ft 
WKWl'3 0©id2 tB&IWlg^^Sfcft-v'V 

K WW 3 0 Id J; 19 Sijffi) Bftg-CfeSo 

8r^-*j/ h^©^ft4 2©jSgpftSti, JpXnti 

®T>¥—t> y YWVtoyi&'KA 2©S^{i, J!)PXB«lcffi 
co^jg^i-ct !)MUt- ^^3 5 3©T^bJ£gS 
3 5 4 4T*<Oft 3 5 1 ©ft$ L3 ^fBSI-Sfc:*^ <t!l» 

[0 0 3 9] ®T>y-*y M^»i^4 2«rtl3 
5 5 0«flftSl4, ^ 1 OWffSBl 2©i^Mai 
*RXHU©flil©®]ig^t-i t 5^L^ft3 5 lcDgdl !r 
SH-a^VK WU3 0©Sd2 t^b^St-tSfc*, 

WU3 0(ri'"9f!J»^lH6T-fcS, ^<0^3*^!ii5 
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t, mi mm t mm. mumcm^m^MK «t <9 

Lfcgymilt 3 5 0 a<DBViky4 1 CKDMU 1 2C0® 

MMaH>'Kwi'3 0roid2 kfc£<9^ $yjpi# 

3 5 0 a>mfe(OX®l££Xfm£<DTyy-Xv 

ktfXZ, Z<DTls9— ts y h<75rtS»±S^ 

tJPXHul-fi^it^t-ct <0 JfMbfc»X^ 3 5 0 a 
coff^tfc t y-( 1 OCOjfgBl 2<Ofif4^Sa t^^KWV 

3 0COgd2 itCi9ftE^JP1"^ " t^T'#5„ 

[0040] sfc, ~ cob 3 £ 6 w-mrnz. 10 

ixSa-a-, r— ^°I3J3 5 3tti£{£$yjPI#3 5 0 cO| 
#£ft/J«2S L-T JPJ£ 5 ^ t ^^JPXm^li 
tfCO^^feWx.^;: ktfX'Z. $dJPX#3 5 0 affl 

[0 0 4 1] (^4HJS0iJ) tttmtoT-yf—by h& 

;V-C0tKxV — Wlffl LfcfJ 4 Hl£#!l&0 5-@7t* 

x8t?j^j*1-S^-C*>5„ 0 5 ~0 7 {.ife^T, ssin 

[0042] 0 6 (a) ~ (c) ^^1-B-Xgt'fi, 
®itS4 0 0t±l9feJPX$t4 5 0 a 4rJPX-f-5„ H6 30 
(a) «8SS4 0 0tt, 94 4 1 Ok* 

y—-7*s<v i 1-4 2 otvy K ww 3 o ir^ti^ix. 

rro&iiSU 0 0(7)^IC1®!)PXW4 5 0 atf±y 
5„ ££3! 4 0 0 0>«jfcH, 7U-y/<yf4 2 0OS 
riS^-f 4 1 0©!/U 3 iB&l^— ©SD4' "CfoS^, * 
y-?V-°yf-4 2 OCOgS^ftVVSu Sd)PX$t4 5 0 a 
<jy%4 5 lCO^Idl ^>Eti-5-WK WU3 0CO*ld2 ft 

£9/h£ir\&U *s£TJ\ ^4ioro§D3 t@D4 ' 

j)PX#4 5 0 a Off^tfcte, 94 41 0 COft 1 3 COfigD 40 

4 ' «t 9$APX#4 5 0 a «^Hft«8ffiOgD5 

[0 0 4 3] ^CO^igSU 0 OO^KjiCoV^TtttPJ-f 
5.16 (a) !C^1-«t9!-, fi&CDggjtIJKJ:9fiiWK£ 
ilfcaaiPIfi-4 5 0 a*«igffi4 0 OiC-fey hi-S. * 
COg, WBTM 4 5 0 a ©ft 451 V K WU 3 0 £ 
if A-f -5 t #iiKJPXH- 4 5 1a C0_hS3B£:* 9 
^4 2 0!Ci ^APEi-So r(0iPJ±!-i'!)MJPXtt4 
5 0 aCOx-'«£|54 5 3 J;t9±*!-f4E1-'5^JPX$t4 
5 0 a»*Mi ! ^4 1 OCOMH5 4 1 2i:iotL^> 50 
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tL5 0 r©f-/<S4 5 3#ffi(^fi1-2»»Xtt4 5 
0 a (DmtftiWfiOT-ti 4 5 0 a ©il:|6l^otl*f5ll: 

-CafctU »I«4 5 0 a JiaK*a»4«*K?ft d 2 fcffi 
SI" -So gd)PXtt4 5 0 a OT— ^SP4 5 3 «fc 9 

T^i-fe&t 5 L3 T*ftii©ttltl4 5 0 a (DM 

v\ r*uc«fc<9, ^-xgroipxfl«wL3 x-^-fisffltt 

J: *s l^ - £ fc 3 US l H1S09 k tiSkti 9 > H$ 4 HtfcfllTB: 
tHjpXW4 5 0 a©^ftdl fc#L-T«£«©&d2 # 
/hSVVfc*, ^JPX|t4 5 0 a CO JPXttfCO^ 4 2©f 
£L3 <bJPX&C0$!ft4 2CO;ft£L3 ' £©BI«ttL3 
<L3 ' £ft3„ 

[0 0 4 4] 0 6 (b) tsi^-r J: 5 xy-^yf 

4 2 0 ©flPJEri* £ P> {Cit^^ 4 1 OCO^l 3\CX})- 

y'^y^-4 2 0^jfA§ix ; 5fi:B4T-^y-^^^4 

2 0iST*t»«-f6o -Wit, SJ)PI^45 0 a© 
5 3#iS^<t|Si-5ttJPItt4 5 0 a C0|?W 
^S^-l' 4 1 0GDM3B4 1 2{^ ioTLr*^tt5„ M^EP4 
1 2<J>f)5<r>-Kl 3tcSyJDX$t4 5 0 b ^jf Lii^tbS 

irr.^T'Jpff^llT-rs,, ^ixtcj;'?, 0 6 (c) \Z.tf 

■r^JPX|t4 5 0 bdS^StbS. 
[0 0 4 5] Lt, 07 ( a ) ~ ( c ) Citf-I 

gT*fi. iB-xs-e»e>tLfcaainxfl-4 5 o b fcggigs 

5 0 Ot^i 9JRX1-5, 0 7 (a) fd^-f «t 5 f-> ^it 
M5 0 0}i, ^510 t^!l-^yf5 2 0 t-ry 

Kwu3 o kfrbmi&Zti, rco^iiS5 0 0<D^iat 

8$PX$t4 5 0 b»±y h^-CV^. £i£S5 0 0cD 

5 1 0CDSD3 ' iD5 C0#(OM/4 s /J^ 
t«l»JtI*^ X'J-^^5 2 0©§ 
fi^-Y 5 1 CKDftkffim— C0SD3 ' T'fcSo ^ 
XXSX'fflV^£jgM5 0 0W^-f 5 1 0©^D3 ' tt 
W,— TMX'm^tz.®fi&W.4 0 Q<D94 4 1 0<DR 1 3<D 
^D4 ' iP&p]— T'fc 1 ?, ^ 5 1 0<£>«g&5 1 2COffi 
iftlalW 4 1 0 CO MSP 4 1 2CO^#4£Sa 

[0 0 4 6] r.co£itM5 0 0 coftibtcot^TlftW-F 

§ 0 07 (a) tc^-Ti 5 m-T.nxmm.rn 4 0 0 
!- j; vt>9-% y vm^cD^mm^fitcm^u 

4 5 0 bSr^3tM5 0 Oiw-fei/ h-T5„ ^CO^, »X 
$t4 5 0 bcoft4 3i^y K WU3 0 trff A1"5 i i: t 

5 ob<D±m&zxv-y'/*>'i-5 201: 

i^JPffii-^o rco*PBEi^J;i9, *-XStPlflHi, % 

JPXW4 5 0 b COx— ^95 5 5 3<f9±*}w{5:Si-5S 
*PX$t4 5 0 b(DmUft94 5 1 0 COM3? 5 1 2tCio 
XLZfrtli. ZCOx-^<a55 5 3ftiSt<itK-f5Sin 
1^4 5 0 b CO*W«?£tPX|t 4 5 0 b»{jl!:|Sl^T 
g*[S]Jl^ 1 9iA*tb'5J:9i--WKWU3 OCO^-Hiia 
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}c:ftB1--5©ig©£tft4 2fi, 07 (b) 

Id, ^XXg©JPXBU{Cj£-<Tfitft4 2©l*3ll4 5 5 CD 

fc*i:i:t>fc&<l2 4fc» ft 

flPX$t4 5 0 b ©f-^°gP 5 5 3 JzOT^Wig-f-SL 
5 3 T*^-f-^ffl©ftAnXM 4 5 0 b©Htt(4-?:©3;i:iif[ 

$&H©£tft4 2i±*g$*tarfc^4v\ 

[0 0 4 7] ro^XXStCj;!!), %—lMff)MTM\<D 

L5 3-e*i-|6fflf±*©**i)ii*jftnsnr>'^-*y 

hl?:fc©£?ft4 2 S&-xefc*5^-Cfti6£!4 

0 0{£4 9j&ff2£*tfc:gft4 2©ft£L3 ' (DohWM 
I#4 5 0 b©T- a*8B5 5 3 £ <0 ±jjiC®M-t Z&ft 
ffcoT^4 2 tft4 StrSSR-fSflWff^flBISS 
0 0K4<3@d2 m|tg*^5. -tU^D, @7 
(c) fcjj*1\fc 5 fc» fi^4 2©ftS*SL5 3-efc5» 

4 5 0 c*»riSS*L5. 

[0 0 4 8] *PXm©#ft©®$l±#;l-^1-4 5 f-fffl$ 

®ft4 3©g»4, -rVKWW3 0©gfclfclR]gfcfc.5fc 
ft, KWW3 0^4 >9©JpBltg-efo€)= 

®7^y— j&y hf«(Og?:4 2©±£|5©ft@f±, W 
KUyW3 0©gd2 irPt&lRlgtC^.Sfcfe, v>KWV3 

Ofc J: 9 3. 

[0 0 4 9] ®7^-*7 H©$?ft4 2©j£g|3:ftg 

f4, lPlBaK:ffio»jg®»cJ:!}rit»Lfcft4 5 l©gd 

®7^-*y h^$©£tft4 2 0>fi£tt, APXiijMfdl 
©IgitSl^^J^Lfcx-^gM 5 3 0)TW&a»&J!E8» 

4 5 4*T'Oft4 5 1©S$L5 3 IdfBSI-Sfci&flb© 

[0 0 5 0] ®T>y—jJ -y YfM^'KA 2©rtM4 

5 5©^£&I4, y-f41 0 C0«|FB4 1 2 *5 4 

5 1 0©Mlfl55 1 2©{S£4:8i£a, ggjgSU 0 0 ©JPX 
£4tf, JPXBW©^5g»|fl4 i 9ffMLfzft4 5 1© 
Sdl td^fi-S-^^KWUS 0©gd2 A^IIft 
3„ Lfc#ot> HgP4 1 2£4tWlffl5 1 2©fH4£ 
jga, ^ii®4 0 0©*PX*, fc4TJ\ ffi©^3g®i -7 

^Kwv3 0^49$"JffliwtiT*fc5 o rrt, TigJiM 

4 0 0 ©APX^J t 4 0 0 {£ 4 o TftJPlW 4 

5 0;i«JPX£ix£;fIg&^U 4 1 0©rti 
D3tD4' i©M^<b&4-5 0 

[0 0 5 1] r©SM*;S£0i|M45£:, Jniiiu£fl&<D® 
it® }C 4 9 ff2j& Lfcft*PXtt 4 5 0 a ©®# t^41 
0©Mg|J4 1 2}34U^-r 5 1 0©/Bt!J5 l 2<D^Mfk 
la t, ^it®4 0 0©JPX*i, vyKWU3 0COf 
d2 t!c4 9ftJ!)PX^4 5 0 a !c0f^«)ftgfc4U^$ 

4 5 0 a^XXSiC^itT^i-Sr t!-4 9 d©?^ 
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•60 -©M$Sgtt, JpXmj}-ffi©^5i®{-4 Df^fiScL 

fcmflRX#4 5 0 a©ff^, igii®4 0 0©JPX*, ^ 
•Y 4 1 OCDM35 4 1 2 5 1 0©WgB5 12© 
f^S«, *54tf, -r^KWU©Sd2|c4"9 (HUpf 

[0 0 5 2] tfc, m 5 iCTF LtzT J — &/l>x->i?y<D 
fit/ X^©jKx-<— ©4 0 \Z.ffl}\lT&(OftM<DT> 4' 

i D 5 fc©an#/h£^»£-fcf±, * 1 Hffi#Jt-*-r4 
10 5 fc— igojbgiKi 4 5 £ wiJiW iti©Jnx*#/h $ 

Hl&#J{;:4S £ r ©4 5 fc»£fcfcrtJa©8MsH8* 9 £ 

[01] *^B^©^lHffi0'!l^4 5-Y>'v ; ^^^*7 f ^ 
[0 2] ;WJ©S51llffi#Jt-4 5^ Vi^^tf'x-f 

-/<^©?&IH»BftilSSrJi|S**LfcEa-C&5. 

20 [03] *mw<»Wi2mMm\z.i:z>4>i>*??# : Tj 

[04] *«BJ©^3^Jfe^^4 5'l'>'v ; ^^^*T f ^ 

[0 5 ] — fefA'^^vV©'* It^ XyKD/Kx-f — © 
[0 6] #3g9!©3l4 5IJ£W;L4£xV — bV^>v» 

©tity x^©7Kx^-©^w^iami^i©mt © 

[0 7] *38WoSB4HJfi0iJ^J:57*>f — tf^^-^y 
©«lt 7 X;KD#x -©^ W^iSiim ir ^igg i © 
«XXg«rli?Jc*Lfcig-e*>3. 
[^©IftK] 

1 0 *y 

20, 220, 3 20. 420, 5 20 X!) — 
3 0 vyKWV 

50a, 50b, 50c, 2 5 0 a, 2 5 0 c, 350 
40 a, 350c, 350d, 450a, 450b, 450 

c muTM mmm) 

100, 200, 300, 400, 500 ^5fi® 

410 #4 m-yj) 

412 MSP CB-mU) 

510 ^ (iBxyw) 

5 12 M2» (^XMSP) 

d 1 ft*nx$t©ftS 

d2 -rVKWV^ 

do ^y-y/<v^fi 

50 D3 , D3 ' y-Y©±a5/i)^y-r©WS!4T*©ftS 
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D4 , D4 ' % D5 ^^<Dm^hV^(DTmX^ * <D% 
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